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I. OB'ETI\IE

The purpose of thls lnvestlgatlon was to delermine the unio<lal eorpresslve
strength ard elastlc nodulus of coal frcm the Genwal mlne, Huntlngton,
Utah. The work ls part of the prellmlnary studles for developtng a baslc
conputer rpdel of the mlne grourd Ttre test results were used as part of
the data lnput for the rheologlcai analysls (uslng sGils proprletary

conputer codE pgl) ard v1lr be utlllzed later ln supportlng the
lnterpretatlon of the rEasuren€nt of in sltu stress states.

2. SAI,IPLE SPEIFICATIONS

CoaI blocks obtalned from the mlne were o.rt to produce rectangular sanples
(F19. A-l ). the sanple dlrenslons vary fronr 2.3x2.5x4.0 ln. to 3.0x3.0x5.0
ln. The sarple densltles were calculated frcnr the welght ad dfurenslons.
Table I surmarlzes the sanpl.e dlrnanslons ard densltles. Perperdlcrrlarlty
ard parallellsm of the sanples, partlctrlarly betneen tJre loadlnlt strfaces,
were malntalned to less than 'lo devlatlon. Prlor to testlngr rll safiples
wete left alrdrled for at ]east 24 hrs. The preparatlon ras nude sudr

that the loadlng dlrect,lon was nornral to the Hlng planes.

TABLE l. Coal Sanple Speclflcatlons

Dlrenslons
( ln .  )

2 .47x2.79x4.27

2 .67x3 .  04x4 .30

2 .98x3 .13x4 .98

weight
( lbs )

I  .38

I  .69

2 .19

Average

;ere observed
r-c Ehe be*Jing

SERATA qEoHEcHAHtCSf 
tHc.

Denslty
1

lb/ft '  (q/crl

8 r .0  ( t .30 )

83 .7  (1 .3 { )

8 t .5  (  t .3 t  )

82 .1  (  t .32 )

ln the coal blocks.

planes ard at an angle

Sarp]e No.

cr-r -2-{JNl

C3a-t -2-UN2

c7-t -3-uN3

TVo rnajor sets of

The sets of cracks

pre-gx:.st ing cracks

were c€rtr€nClcular

l l



of a.brt 45o

sarples vere

SERATI OEoUECHAHtCS, tHc.

to eadr other. The crack spaclng 'ras abant 6 tn. Ttre test
prepared as mlch as posslble to avold these cracks.

3. TEST METIIOD

The coal sartples were loaded unlaxlally to fall:re, uslng a Forney testlng
machlne (rr3del FT-21 ). Ttre load on the sanple was cal,culated frcm o11
pressure lnjected lnto the loadlng ran by rEans of a hydraullc hard purrp.
The pressure tras neasured to the nearest l0 psl, whlch Has equlvalent to a
280-1b load on the ram. Ttre vertlcal (axlal) defornatlon of the sanptE wd,s
ttonltord uslrxl a dlsplacerent dlal gauge (+0.00t-tn. acrr:racal. Ttre
sargle was loaded at an approxlmate rate o! 500 lbs/mln. Teflon sheets
were placed between the loadlng plates ard sanple erd surfaces to reduce
the lrlctlon at the lnterfaces (Flg. A-Z).

The fallure load 'das recorded ard the fradure patterns nupped. Th€
unlaxlal conpresslve strength ard Young's rrcduLus was evaiuatd trcnr the
load-dlsplacenent c{tves .

4. IEST RESULIS

Table 2 sunmarlzes the results frcrn coal testlng. Ttre rrnla:rlal ccnpresslve
strength ard Yorng's nrcdulus average lg2l psl ard 270 ksl, respectlvely.

Ttre strength was cdlcrrlated assundng that the cross-sectlonal atea of the

sanple remalned trnchanged during loadtng. Ttre Young's ncdulus was neasrrred
from the tangent at 50t of the fallure stress.
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TABLE 2. Surnary of Test

Unla:<laI
_ Congresslve Strength
Sanole No. psl (Mpa)

c t - l - z -uNt  r3o8  (  9 .Or  )

C3a-t-2-UNZ t74g l tZ.Zgl

c7- | -3-tJN3 2406 ( I 5. 58 )

Average tgzt  (  t2.s5)

r

SERATA ocouEcHAxtcs, tHc.

Results

Youlrg' s t4sJulus
ks l  (Gpa)

f53  ( t .05 )

174  ( t .20 )

294  (2 .03)

207  ( t .43 )

vertleaL fradures were lrxJuced at the fallure stress (Flg. A-3). thls
tndtcates lack ol frlctlon on the sanple loadlng surfaces. Sanpre uN3
ylelded h19her conpresslve strength ard Young's rdulus than sanBles uNt
ard UN2 before testlng. Thls 1s attrlbutecl to the fact tlrat sanple UN3 vas
free of pre-er<lstlng cracks, whlle at least two cracks dere observed on the
surfaces of sanples UNt ard UN2. Flg. A-4 lllustrates ure a<lal st-ress-
straln culves of sanples UNt, UN2, ard UN3.

5. CoNCLUSToNS

unlarclal. conpresslon tests were perfornred on three rectangrrlar sanples of
coal frcnt Genwal mlne, Utah. The average conpresslve st-rength arrl yosg's
ttdul'us obtaind rere t82l psl ard 207 ksl. t{lde rarqes of strength a11t
stlffness were observed anong the sanples due to the presence of pre-
exlstlng cracks.' An lntact coal, sarrp.l,e provldd strength ard etlffness
values of 2406 psl ard 294 ksl, respectlvely (1.e., sanple tN3).

These rechanlcal propertles were used as part of the data lngrt for
rheological analyses of the ntine grourd ard wlll be used later ln support
of the lnterpretatlon of in situ sdress nreasurerents.
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FtG. A-1.  Rectangular block sartples of  cor l ,  prepared for unlaxlal  compression resr
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FIG.  A-2 .  Coa l  sc ln r f ) le  p laced  on  load ing  rnc lch i r re .
d ia  I  gauge  n reasures  ax ia l  de f  o rmat io t t .
p laced  be tveer r  sanrp le  end  sur faces  and
to  reduce  in te r face  f r i c t ion .
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FIG.  A-3 .  Pos t - tes t  samples  o f  coa l  showing ver t i ca l  f rac tu res  induced by  un iax ia l  load ing
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